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a diagram (Fig.3) where (1) is -i%s spherical btzeas c3sing i8C ax in dismever,
filled with lead, and (2) is the remcvabls part contalning the radioacilve
1sotope (3) that is placed in & shell (4). The removabls pax’ ro%a%es on
ball bearings. sbout its axis and is driven ty & worm gesr drivs (5) actuated
by a handle through a 2-m-long flexible a%aft. Irradisticr ig only possibls
through the conicel window (7) with an 80" opering. The radicactivs prepara-
tion is moved into the centar of the ball (as shown by deiied lizea) for %he
time of transportation and storage so as ¢ keerp 1%t enclcaei ix Zends Iz-
radiation is possible also from the transpor’ zarriage. A special carriasge
(seen in photograph) has been built for welds tmnspecilor ir. isrgs g£3s oOn-
tainer shells. The oarriage is standing or. rails, and the wonisloeD 18
rotated past it on a roller stand. A smsll protective sasicg friz a dif-
ferent apparatus has to be used insteed of the big new in spocis nci assas~
sible for large casing, and a special lead cover is then placed cver the
small protective casinge The new apparatus is safe for cperators and handye
There are 4 figures.

Card 2/4

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041272(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041272

RRT R D By Y i it

Lo e eel88
e : *8/125/61/000/009/013/014 - ; -
Experience in using eeee. = = D .D040/03123 - Cb
ASSOCIATION: Dnepropetrovskiy savod metallokonstruktsiy im.Babushkina .
o . (Dnepropetrovsk Metal Structures Plant im.Babushkin) . .
: : : ’ : 1
- SUBMITTED: . April 20, 1961
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FEDOR!UK ..!. Ve Cand Phys-Math 8ci -- "Asyrﬁ:otes of the Green function thbL

i—b t-> . 40,x200 for correct?(ccording ‘to Petrovslriy) equations with
constant coefficients, and olasses of the sorrsctness of solution of the Cauchy

problem," Mos, 1960. (Voronezh Stats Univ) (KL, 1-61, 183)
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AUTHOR: Fedoryuk, M. V.
TITLEs On the asymptotic behavior of curve integrals
PERIODICAL: Uspekhi zatematicheskikh nauk, v. 16, no. 1, 1961,
171-178

TEXT: Let the integral

1()) = S &(%) je)“f(z)az (4) \>< _

(H
be given, where X is resl and A=+ oo. The equipotential lines
Re £(z) = u(z) = ¢ are assumed to gubdivide the domain of analyticity
of £(z} into the domains G,, Gyreees Const which are separated from

each other by the lines 711,‘..., 12n;1' Assume that:

1°n In G1’ 93""’ Gzn*1 let u(z) - C 40’
in G2’ 64’500,_ Gzn let u§:11- [ > 0;
2%, £(z) Do + id for :—}minu Gy 3
T -
Card 1/4
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On the asymptotic behavior of curve ... C 111/ ¢ 333

o 2n+1
° N -n ]
2%, glz) = }__ 8z for large z in l) Gy 8, # O3
n=0 i=1 2
n+1
4°. £'(z) # 0 in the interior and on the boundary of U G-
2n+1 i=1
Let f(z) and g(z) be regular in D DU Gy- The ends 4, and A, of
. fa1

the curve C lie in G1 and 62!“1.
Theorem 1: After ’a‘rptation'b’y the angle Y let

g = ho(x)l - h1(x)r h1(x) >h°(x)! x > Y (5)
be the equations of 11 and 12n+2' Let denote

B =) - hge) ) » LB (6)

etk
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On the asymptotic behavior of curve ... C 111/ C 333

ni(x) = tg Y » |K’<‘}r ’ (n

lim h;(x) = lim
xX-)+ @ X=)+ ®©

6(x)8"(x
m -15!7;-5—1-0, (1)
@
,2
{ St e

x
o

(8)

then .
J o) oM a vt ¥ AHR) Ly g (£(1))

for > ) + o, where g(x) is the inverse function of
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On the asymptotic behavior of curve ... C 111/ C 333 )<

T 1y'3x
A(2na1)r «giLT-i-l dx
i X

o

ui(x) = e (10)

The author thanks M. A. Yevgrafov for advices.

Tnere is 1 Soviet-bloc and 1 non-Soviet-bloc reference. The reference
=0 English-lauguage publication reads as follows: S, E. Warschawski,
vn conformal mapping of infinite strips, Yrans. Amer. Math. Soc. 51

(1942), 280-335.

SUBMITTED: March 14, 1959
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FEDORUK, N,.A,
M'
Utilization of phagooyte ind
sed, 16 10.332627 Mo 135z, ¢ LLeoels of dysentery. Sovet,

1. Of Moscow Oblast Ingtitut
feotious Dineases (Sdhnuﬂ: ;:phidnioloa. p yobiolomy, and In-

inen I, I, Meohnikoy. ervisor -- Prof, V. A, Krestovnikova)
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FEDORUK,.5iaoi FOMANYUK, V.K.; EOROEKA, L.A.

Combination of pernicious anemia with polyposis gastrica. Vrach,
delo no,l:419 Ap '59. _ (MIRA 12:7)

1, Kafedra fakul!tetskoy terapii (sav. - prof. N.B. Shcehupak)
Chernovitskogo meditsinskogo instituta,
(AHEMIA) (STOMACH--TUMOBS)
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Patent ductus arteriosus complicated by exfoliating ansurysm
of the pulmonary artery and its rupture. Vrach,delo no0.2:195-
196 T 160, (MIRA 13:6)

1, Gospital'nayas terapevticheskaya klinika (sav, - prof. V.A.
Triger) Chernovitskogo meditsinskogo instituta,
(DUCTUS ARTERIOSUS) ( PULMCHARY ARTERY--DISEASES)
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NEMIROVSKIY, B.I., insh,; FEDORUE, V.A., inch.

Standardization of scrapers. Stroi,i dor.mashinostr. no.7:
21-23 J1 '59, (MIRA 12:11)

(Scrapers)
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UEMIROVSKIY, E.I., inzh.; FEDORUK inzh,

Letter to the editor. Stroi. i dor.mashinostr. 5 mno.7:3 of cover
JL 60, (MIRA 13:7)
(Scrapes)
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8l OKARA, V.G.j FEDORUK, V.M.; SHATAYLO, D.V. E—

Use of E}u-152/15l. radioisotopes for the quality control of welded
joints, Avtom.svar., 14 no.9:85-88 8 161, (MIRA 14 8)

1. Dnepropatrovskiy zavod metallokonstruktsiy imeni Babushkina,

(Welding~~Quality control
(Radioisotopes~Industrial applications)

B k3
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5UTHORS: Kucherenko, Ye.T. and pggg;n;*_§8££$92:4'8‘1/35

TITLE: Energy Distribution of the Ions Obtained From a High-
: frequency Source .

PERIODICAL: Radiotekhnika i elektronika, 1959, Vol 4, Nr 8,
pp 1233 - 1237 (USSR)

ABSTRACT: .The experiments described were carried out by means of
: a specially constructed device having a high evacuation

velocity. The device is illustrated in Figure 1. The ion
source was in the form of the quartz chamber 1 which
was fixed to the metal flange 2 . The discharge chamber
was furnished with an Yextractor" system 3 whose
dimensions wore chosen,in such a way that, for a minimum
gas loss of 2 - 2.5 cm’/h, it was possible to obtain a
sufficiently intensive ion beam when the potential
difference between the channel and the upper electrode
was comparatively small. The energy analyser was in the
form of a cylindrical condenser (Ref 9) having a
resolving power U/AUD 100 . By employing this method
with a discharge voltage of 3 kV, a sharp energy peak

Cardl/3 having a width of 25 ~ 30 eV vas observed on the energy~-

%
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. SOV/109-4-8-1/35
Energy Distribution of the Ions Obtained From a High-frequency Source

distribution curve. This is illustrated in Figure 2.
The curve of Figure 2 was taken at a pressure

p=~_4x 102 mm Hg (the gas being air) and a discharge
current of 1.5 mA. A typical ion energy distribution
curve for a discharge effected at 60 Mc/s is shown in
Figure 3. The gas was hydrogen at a pressure of

2 x 10~% mm Hg, the discharge was excited by means of a
capacitance and the ion-"extraction" voltage was 1920 V.
The curve has a maximum which embraces about 80% of all the
jons and the width of the maximum is about 50 V. It was
found that a similar distribution curve is obtained when
the discharge is excited by means of an inductance. The
discharges were also investigated without employing

the ion-"extracting" device. The results are illustrated
in Figure 4. Curve 1l in the figure was taken when the
discharge was excited by means of external electrodes,
the gas being hydrogen, at a pessure of

10-2 ;m Hg; Curve 2 was taken at the same pressure but

PR

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041272(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041272

2 5 Bi i

, , S0v/109-4-8-1/35
Energy Distribution of the Ions Obtained From a High-frequency Source

the discharge was excited inductively; Curve 3 was

measured in a discharge at a pressure 1.5 x 10™2 pm Hg,
the excitation being effected by means of internal
electrodes. '

The authors make. acknowledgment tc Professor N.D. Morgulis
for discussions and his interest in this work.

There are 4 figures and 12 references, 7 of which are
English, 2 German and 3 Soviet.

ASSOCIATION: Kiyevskiy gosudarstvennyy universitet im.

T.G. Shevchenko,Kafedra elektroniki (Kiyev State University
im. T.G. Shevchenko, Chair of Electronics)

SUBMITTED: March 5, 1959
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AUTHOR: Gavrilyuk, V. M. (deceased); Naumovets, A. G.; Fedorus, A. G.

T ———
"ORG: Institute of Physics, Academy of Sciences, Ukrainian SSR (Institut riziki

Akademii nauk Ukrainskoy 8SR)
TITLE: Investigation of adsorption of cesium on a tungsten single crystal

%)ERCE: Zhurnal eksperimental'noy i teoreticheskoy finiki, v. 51, no. 5, 1966, 1332-
Q

TOPIC TAGS: cesium, tungsten, work function, adsorption, orystal surface, epita.xiali
groving , ¢, e ‘”3"1"".1. A auchuns

ABSTRACT: The .pui'pose of the investigation was to obtain detailed quantitative data -
describing adsorption on substrates of known crystal s:iructure, with emphasis on the
cesium-tungsten system. To this end, the authors measured the work function for the

1 (230), (112), (100), and (111) faces of a tungsten single crystal, as a function of
the concentration of the cesium atoms adsorbed on the surface, by determining the

field emission current from the individual faces in a Muller type electron projection

tube. The experimental apparatus was similar to that used by the authors earlier for

experiments with lithium on tungsten (FIT v. 8, 1821, 1966). The lowest work func-.
tions ¢ of the various faces are in the range 1.35 - 1.55 ev; the concentration in

this case is respectively 2.6 x 10M, 3.2 x 10%%, 3.8 x 10**, and 4.0 x 10** at/cn?
for the (100), (110), (112), and (111) planes respectively (the accuracy is 0.1 ev).
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ACC NR: AP6037061 ' "v. ..

The effect of the structure and of the work function of the substrate on the shape of
the ¢{(n) curve is discussed. The adsorption characteristics of cesium and lithium on
. | tungsten are compared, Whereas in the case of cesium u correlation is observed be-
" | tween d9/dn and @, no such correlation is observed for lithium. The results also show
that. the role of the atomic structure of the surface increases markedly at high ad-
sorbed stom concentrations, when two-dimensional epitaxial crystals of the adsorbate
are produced. It is concluded that a knowledge of the structure of the films is just }
as important for a correct understanding of the mechanism of adsorption as a knowledge|
of the structure of the substrate. Orig. art. has: &4 figures and 1 table.

SUB CODE: 20/ ° SUBM m‘m:}';wmnﬁé/l ORIG REF: 011/  OTH REF: 008
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. Ukrainian SSR, 13 pp, v, 1. B, Pota
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FEDORUS, G. A.

: U_SSR/Phy’aica - Semiconductors Jan/Feb 52
nSome Peculiarities in the Photoconductivity of cds

‘Monocrystals," V. Ye. Lashkarev, G. A. Fedorus, Inst
of Phys, Acad Sci USSR L

"Iy Ak Nauk SSSR, Ser Fiz" Vol XVI, No 1, pp 81-%2

Interest in subject was stimulated by work of R.
Frerichs (Phys Rev 72, 594, 1947). Author describves -
his exptl investigations concerning detn of sign of
current carriers, relation of photocurrent to illu-
mination, kinetics of inertial component, ocutput of
photocurrent, etc. Indebted to A. I. Skopenko. ;

| -v2181‘89 g

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041272(



"APPROVED FOR RELEASE: Thursday, JuIy 27, 2000 CIA-RDP86-00513R00041272

‘113!2-!
'ﬂllﬂ

'""M ﬁff‘iau. VB L
‘Meaveoky, A. L Smm:«ﬂmr——-**
U SSR _______%aﬂ. V. C ol NEOT
pons =135 W AT (ST T Ruslats
'- ": - " ‘Wwbdlowdﬁkw.
or manmvolw of m‘ T it condine

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041272(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041272

sl A

L SR ST
EN] Ky (BN R i
- v ~ :

AUTHORS:

TITLE:s

PERIODICAL:

ABSTRACT:

- 20-114~6-18/5,
Lashkarev, V. Ye., Membar of the Academy of Sciences of the
Ukrainian SSBR, Saltkov, Ye. A,, Fedorus, G. 4., Sheynkman, M.K.

The Shape of the Spectral Distribution of Photoconductance
by Single Crystals of CdS {0 forme spektral'nogo raspredaleniya
fotoprovodimosti monokristallov CdS)

Doklady Akademii Nauk SSSR,1957,Vol.114,Nr 6,pp.1203-1205(USSR)

The experiments were carried out with monocrystals of Cd which
were obtained by a synthesis of Cd vapors and sulfur. The
electrodes were produced by vaporizing of indium in vaouo.
A UM-2 monochromator with a special incandescent lamp (540 Vatt)
served as light source. The spectral characteristic of the
photocurrent was determinad at stationary illumination of the
sample. The investigation of the apectral dependence of the
proper time of the photocarrier is also described here. The
authors shortly discuss the measuremgnts of the following
quantitiess momentary proper time T of the decrease of the
photocurrent at the moment of the emission of light, the yield
of the photocurrent 8,1 the mobility of the photocarrier.

*
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20-114-6-18/54

The Shape of the Spectral Distribution of Photconductance by Single Crystals

of CdS

ASSOCIATION:

The measurements of the reflection coefficient showed that
on transition to a strongly absorbable light the reflection
coeffioient does practically not change at all and that its
value in the range of proper absorption does not exceed 20 %.
At a maximum of the photocurrent the curve T (A) has a mi-
nimum. The spectral dependences a.o(7l) and ad(l) (the latter

aprarently means the differential yield) have a character
analogous to the dependence of the photmurrent I@(Z), where

the maximum is most clearly marked off at ad(Z). The here ob-
taind dependences a (4) and 84(A) can be explained on the

basis of the exiton mechanism of photoconductivity in CdS
monocrystals. The cause of the decrease of the photocurrent
within the range of main absorption of the lattice in the

CdS monocrystals is the decrease of the yield of the photo-
current, but not the decrease of the eigen time of the carrier.
There are 3 figures and 10 references, 2 of which are Slavic.

Institute for Physics of the AS Ukrainian SSR
(Institut £iziki Akademii nauk USSR)
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LASHKAROV, V,Ye, [lashkar'ov, V,I8,]; FEIOHUS, G.A, [Fedorus, H.A.]:
SHHYNKMAN, M.K. S )

mfﬁlion of photocarriers in CdS single orystals, Ukr, fiz, =z, -
2 no.4s374-375 0-D 157, (MIRA 11:3)

1, Institut fisiki AN URSE,
(Cadmium sulfide--Elactric properties) (Photoconductivity)
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Shape of the spsectral :iisirivution of vhotocon ;
crvgtals. Dokl. AN SS3K 11t nc.6:1203-1205 Je '57. (MLRA 10:9)
) e

1. Akademik Akademil nauk USSH (for Lashkarev). 2. Institut fisiki
Akademii nsuk USSR.
knden (Cadniun sulfids) (Photoconductivity)
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[in Ukrainian with summary in English]. Ukr. fiz. zhur. 3 no.2:
204-215 Mr-Ap '58. (MIRA 11:6)
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Effect ef annealing and ef semo impurities en the dark resistance

and photesensitivity ef Cd8 monocrystals, Ukr. fis. shur, 6
839-841 N-D !s58, (MIRA 1226!)!° :
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o ... 38163
. 8/058/62/000/001;/052;/160_ '
A dST2 .o  A058/A101
g, 4/60 -
AUTHORS 3al'kov, Ye, A,, Fedorus, G, A,
TITLE; Photovaristors prepared from CdSe single crystals with short
relaxation times

PERIODICAL: Referativnyy zhurnal, Fizika, no, 4, 1962, 22, abstract 4G181,
(V sb, "Fotoelektr, i optich. yavleniya v poluprovodnikakh", Kiev,
AN USSR, 1959, 373-376) o L
TEXT: The authors report on some ,peculci,a.x‘ities of CdSe phgtovaristors ! \/
" subjected to heat treatment (annealing at 650 C, pressure of 10~% mm Hg in a
quartz tube for 30 min), ensuring short photocurrent relaxation times. It is .
{ pointed out that the changes caused by heat treatment’ in the photoeleotrio.proper-
’ ties of CdSe single crystals are irreversible, :

[Abstracter's note: Complete translation]
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Bffect of surface processing on some photoconductivity characteristics
of Cd8 monocrystals, Fiz, tver. tela 1 no,4:579-582
1,In.5itut fisiki AN USSR, Kiyev,

'59.
(MIRA 12:6)

(Cadmium sulfide crystals) (Photoconductivity)
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Y, 260D - 3625/62/000/008[082/132; ,
J Y A A101 ) : ‘
G.4177 } . _ :
AUTHORS Sal'kov, Ye, A., Fedorus, G, A, ‘
TITLE: On the generation of photocurrent oscillations in monocrystalline
+CdS and CdSe photoresistors .
PERIODICAL:  Referativnyy zhurnal; Fizlka, no. 8, 1962, 30, abstract 8220 K
) (In collection: "Fotoelektr. 1 optich. yavleniya v poluprovodnikakh”,

Kiyev, AN USSR, 1959, 96 - 98) g ,
TEXT: It has been found that on monocrystalline CdS and CdSe photoresistors:
the photocurrent is modulated by periodical oscillations whose amplitude oscil- ‘
lates from a fraction of one per cent to 60% of the Beneral level of the photo-
current. The shape and the frequency of the oscillations greatly depend on the
magnitude of the voltage applied to the specimen, on the intensity and on the*
spectral composition of the 11luminating light., The frequencies of the observed
ogcillations depend on the material of the specimen, are correlated with the

volume relaxation time of photoconductivity and comprised in the range from a
fraction of a cps to 100 ke, A necessary (but not sufficient) condition of the
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On the generation of... 7 ! " A062/A101 : '

 generation of oscillations is the presence of a non-linear voltage dependence of
the photocurrent. The shape and the frequency of the oscillations do not depend ‘o
on the electrical parameters of the measuring oirouit, It is supposed that the f
oscillation generation phenomenon is connected in the first place with the pro-
cesses occurring on the metal-semiconductor contact, although volume properties
play therein a rather important part, ’ ' ;

ol Lo .
0. Shustova

[Abstracter's note; Complete translation] = -
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81630
8/181/60/002/06/18/050
B122/B063 '
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AUTHORS Trofimenko, A. P., Fedorus, G. A., Razmadze, A, K,
. M

PITLE: Some Peculiarities of the Thermal Stimulation of the Condug-
- - tivit lof CdS Single Crystals 7A
\

— : T
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp. 1141 - 1147

TEXT:* The article under review deals with the following problems of the
above-mentioned subject: reconbination and filling up of electron traps

at the maximum of thermally stimulated conductivity (TSC), the part played
by the surface in this connection, and the possible relationship between
the photoconductivity of CdS single orystals and the area of the TSC curve,
TSC was measured by means of an apparatus desoribed in the paper of Ref. T.
The spgcimens were exposed to white light, the wmavelengths N> 0.8 4 being
excluded. Beside samples with a pure stoichiometrical ratio of the compon-
ents, the authors studied such with an excess of one component., The measure-
ments obtained were in full agreement with those already described in Ref.7.
At a Cd excess, peaks were observed in the range of -195 to ~180°C, and at
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Some Peculiarities of the Thermal Stimulation of S/181/60/002/06/18/050
the Conductivity of CdS Single Crystals B122/B063

only a slight Cd excess, also a peak in the range- of 15 - 25°C, at an 8
excess a number of peaks, the highest peak at 0 - 6°C, From the results
obtained here and from further investigations on the temperature dependence
of the adhesion cross section of the excess component o(T) the attempt was
made to determine the depth of the levels caused by the excess. Experiments
were made at higher temperatures on CdS(Au) and CdS(S) crystals whith were
kept at low temperatures and were then hardened. In these orystals, the
plane bounded by the TSC curve is completely independent of temperature.
Such a dependence was, however, established on the (dS(S) single crystal
(Fig. 1). A maximum filling of the traps with e%ectrons at the various il-
lumination conditions takes place at -65 to -50°C., o(T) drops exponentially
with all crystals, which fact is ascribed to the necessity of surmounting a
potential threshold in these crystals, At high temperatures as well it is
possible to observe a decrease in the filling of the local levels, but no
explanation could be provided for this, Experimentu made on the determin-
ation of the filling degree at temperatures of the TSC maximum (T) (Fig. 3)
< showed the recombination taking place to be predominantly monomolecular.
Experiments made on the dependence of the TSC on the wavelength of light

Card 2/4
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Some Peculiarities of the Thermal Stimulation of s/181/60/002/06/18/050
the Conductivity of CdS Single Crystals B122/B063

revealed a decrease in the.maxima with strong light absorption. This was
best ohserved on CdS(S). A special treatment of the surface (short etching
with HC1) did not appreciably change the TSC peaks nor photosensitivity,
and new maxima did not arise. This shows that the impurities on the crys-~
tals did not form any surface film, but that they penetrate into the orys-
tals. The influence of mica discharge manifested itself by a considerable
enlargement of the areas of the TSC curves; a strag increase in light sen-
sitivity and by the appesrance of a strongly retarded quasi-~dark conduc~
tance (Fig. 4', the peak becomes very much larger).The determination of
the level depth is rendered more difficult in this connection., The study of
a dependence between TSC curve areas and photosensitivity revealed (data in
a table) that samples undergoing the same treatment exhibit the same rela-.
tion between the quantities mentioned. A rigorous correlation between the .
two quantities can be set up only under consideration of the lifetime of
electrons in the conduction band. Still, it was possible to establish a
certain dependence of the photosensitivity on the concertration of the loc~
al levels in the outer part of the forbidden zone. The authora finelly
thank Professor V. Ye. Lashkarev, Academician of the AS UkrSSR for haviz;{

supervised the work, There are 4 figures, 1 table, and 14 referencess
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B006/B060
Z4.9700
AUTHORS : ~ Sal'kov, Ye. A., Fedorus, G. A. \
R Y
TITLE: Investigation of the Lux-ampere Characteristics of CdS

Single Crystals 1,[
PERIODICAL: Pizika tverdogo 'tela, 1960, Vol. 2, No. 7, pp. 1576-1580 {/7/

TEXT: 1In order to olarify the causes of linearity of lux-ampere charac~
teristics, the authors examined lux-ampere characteristics of various types
(sublinsar, linear, and superlinear curves). The experiments were made with
CdS single crystals. The photocurrent yield, 840 was measured by means of

light pulses of a duration of 30 psec and dark intervals of 10 msec. The

pmaximum intensity of illumination wase 2‘-’1013 uanta/sec with A = 5300 A. In

addition to the lux-ampere characteristic Igh(L), the authors measured
ad(L) and the dependence of the photocarrier lifetime on the intensity of

illumination 1°(L), for more than 30 samples. Five of these samples sub-
jected to a special heat treatment showed a high trap concentration. The

.Card 1/3
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Investigation of the Lux-ampere Characteristiocs 8/181/60/002/007/029/042
of €4S Single Crystals B006/B060

results of meaaurementg on normal samples are illustrated in Figs. 1-4.
Fig. 5 shows I;;‘)(L), v (L), and nd(L) for two samples with high trap con-

centrations, Here, the curves IS;(L) and ad'coL are not parallel due to the
distortion of 1 (L) by the traps. Moreover, I;;, T el ©, &y, and a8, _
wers atudied as a function of the carrier concentrations n. Fig. 6 shows
the curves obtained (straight lines): Igg ~ L ~n, The infrared quenching

of the photocurrent is related to thé considerable decrease of the photo-
carrent yield and the carrier lifetime., It is shown that the resulta of

" these investigations contradict the hypotheses of Rose (Ref. 2) and Bube
(Ref. 6), who assumed that the course of lux-ampere characteristics may be
explained by the constancy of the photocurrent yield. The linearity of them
curves has to be explainsd primarily by the hypothesis of the exciton mech~
anism of photoconductivity (hypothesis of triple impact, Ref. 4). Finally,
the authors thank M. K. Sheynkman for his discussiona. There are 6 figures
and 6 references: 4 Soviet and 2 US,

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041272(



"APPROVED FOR RELEASE Thursday, JuIy 27, 2000 CIA-RDP86- 00513R00041272

P RS PR R T 0 Sy i SO ¢ 1k SNt N T U TR N SRR e

82549

Investigation of the Lux-ampere Characteristics  8/181,60/002/007/029/042
of CdS Single Crystals | B006/13060

- ASSOCIATION: Institut fiziki AR USSH Kiyev K :
o o (Institute of Physics of the AS UkrSSB, K. yev) l/'/
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QOLYNNATA, G.I.; FEDORUS, G.A.; SHNTNKMAN, M.K.

tacts.
The ‘PSK-M1 cadmiun-sulfide photoresistors with lmproved cot
Prib.i tekh.eksp. no.lb:141-143 Jl-Ag '60. (MIRA 13:9)

1. Institut fiziki AN USSR.
(Photoelactrio cells)
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87362
$/120/60/000/004/024/028
7 4760 (3201,/603,110S), 'E073/E!435 |
AUTHORS : Golynnaya, G.I., Fedorus, G.A., and Sheynkman, M.K.
TITLE: Sulphur-Cadmium Photoresistances FCK-M1 (FSK-M1)

. With Improved Contacts
PERIODICAL: Pribory tekhnika eksperimenta, 1960, No.4, pp.1lhl-142

TEXT: The developed technology of producing electrodes on CdS,
cdSe and CdSe-CdSe single crystals consists of treating the
sub-electrode surface of the crystal in a glow discharge prior to
depositing the metal (Ref.2). The discharge is produced between
two aluminium discs, under a vacuum hood or in the case of special
cuts in air at a pressure of 10“¥.to 10°2 mm Hg. The crystals are
placed on the lower disc and are in electrical contact with it,
After treating the crystals in the discharge for several minutes
with an average discharge current density of several tens of

mA/cm? the vacuum is increased to 10-5 to 10~-% mm Hg ccl,

and the aluminium electrodes are deposited on the surface of the
crystals by evaporation. . Aluminium deposited by evaporation bonds
closely to -the surface of the crystai and to the mica to which the
crystal is glued, it is mechanically strong and 4ill not corrode in
air, even at elevated temperatures. Investigation of the physical

Ccard 1/4
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Sulphur-Cadmium Photoresistances QCK*MI (FSK-M1) With Improved’
Contacts :

properties of the new contacts (Ref,.,2) has shown that at the
contact surfaces a layer of a strongly reduced resistance
(anti-negative layer) is formed, which ensures a lineur and non-
unipolar volt-ampere characteristic, a low level of contact noiss
and stability, The causes of formation of the anti-negative layer
are discussed. Fig.l shows the volt-ampere characteristics of

CdS and CdSe single crystals in the temperature range +20 to +80°C 7(
for a DC voltage. Curves 1 and 2 refer to CdS; Curves 3, 4,6 5 \
and 6 refer to CdSe (I - III - #U; II -~ IV - .U), Fig.2 shows
the volt-ampere characteristicas of CdS and CdSe single crystals at
-1 to 60°C for d.c. voltage (1 -~ +U, 2 - -U). The volt-ampere
characteristics of the d.c. photo current of CdSe single crystals
are linear in the case of low voltages; experiments have shown
that the observed saturation of the photo current (maximum, with a.
decrease at higher voltages) is due to heating up of the zrystal by
the photo current, Therefore, the linear part of the volt-ampere
characteristics can be increased to 100 to 150 V by reducing the
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Sulphur-Cadmium Photoresistances QCK M1 (FSK-M1) With Improved :
Contacts .

1llumination of the crystal. The photoresistances FSK-M1 )
produced by IFAN UkrSSR are supplied only with aluminium contacts
produced according to ‘the here-described method. There are

2 figures and & references (Soviet)
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86804 ,
7, /60 (3r0/,1003, //os) 8/185/60/005/001/002/018
26 1572 , A151/A029
AUTHORS:®  Trofimenko, A.P. Fedorus, HLA. |
TITLE: Investigation of the Tihies of Decrease of the Photoourrent in Cd8

Sipgle Crystals at Various Temperatures and Lighting Conditions
FERIODICAL: Ukrayins'kyy Fizychnyy Zhurnal, 1960, Vol. 5, No. 1, pp. 12 - 25

TEXT: An investigation of the times of decrease of photoconductivity after
switching the light off was carried out on a number of CdS single crystals with-
in a wide temperature range and at various lighting conditions of the samples.
During ell the measuring operations the lighting of the samples was effected by
rectangular light pulses, an incandescence lamp serving as the light source. All
rays with a wave length of more -than 8 s which could have caused an extinction of
the photoconductivity were eliminated. The maximum lighting was estimated accord-
ing %o the value of the s?grt'circuit current of a germanium photodiode and
aqualied approximatelly 10~ quant/sec. Gray neutral filters helping to decrease
the lighting on the samples by 10V times served for the weakening of light. The
times of the photocurrent drop after the sample was darkened, were measured under
three different conditions: the quasistationary, single pulse and repeated pulse
condition. In the course of the investigation it was ascertained that various
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8/185/60/005/001/002/018
A151/029

Investigation of the Times of Decrease of the Photocurrent in CdS Single Crystals
at Various Temperatures and Lighting Conditions \%

types of annealing and the impurities jntroduced into the CadS single crystals uew™
an essential effect on-the time value of the photocurrent drop. The followine
conelusions were drawn: a) depending on measuring conditions, the time of t.:
photocurrent drop ocan change within a very wide range, from values lower than 17
sec to 1 sec and higher; b) for the majority of the erystals investigated, the
1ine of the photocurrent drop is a sufficiently smooth curve with an almost recti-
linear starting section of 10-percent; at lower temperatures, a characreristic
break of the curve was observed on.all those samples which have a large number of
traps; within the room temperature range, the starting section of the line of amp
is usually curved; ¢) as a rule, an inorease in the time of photocurrent drop
takes place in the case of a decreased lighting; the lower the temperature of the
sample, the more intense will be the increase in the time of the drop; at rather
high temperatures, a decrease of ¥ [ABSTRACTOR’S NOTE: T stands for photoconduc~
tivity] takes place with the decrease of lighting on certain samples; d) it is
shown that the times of the photocurrent drop measured under quasisnaféonary con-
A itions with s high illumination of tho samples with white light ( 10'° -augnis-)
correspond essentlally to the lifetimes of the photoelectrons in a free siate;

4

e e

APPROVED FOR RELEASE: Thursday, July 27, 2000

CIA-RDP86-00513R00041272(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041272

L

8/185/€0/005/001 /002/018
A151/A029

Invastigation of the Times of Decrease of the Photocurrent in CdS Single Crystals
at Various Temperatures and Lighting Conditions

+n the case of a weak 1llum1nation'(1013'- .1011+ quants ) the temperature depend-
ence in the times of the photocurrent drop is ohigﬁlys&gtermined by the concentra-
tion and the energy distribution of local levels within the forbidden zone; . e)

the investigation of the photoconductivity drop under pulse conditions makes it
possible to eliminate to a certain extent the distorting effect of, the traps on

the times of the photocurrent drop which is observed in the CdS single crystals;

£) the experiments condyocted lead to a conolusion showing in which cases the traps
do not essentially affect the time of the photocurrent drop. In closing, both .
authors express ‘their appreciaticon to V.Ye. Lashkar'yov, Professor and Academicim
of the AS of UkrSSR, for his attention and valuable advice given in accowplishing
this work. There are 8 figures and 7 references: 1 Soviet, 3 English and 3 Ger-
man.

ASSOCIATION: Instytut fizyky AN URSR (Institute of Physies, AS Ukr SSR)
SUBMITTED: June 17, .1959
Card 3/3
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D274/D304

Sal'kov, Ye.A,, Fedorus, G.A. and Sheynkman, M.K.
-——*f"-_-‘__~

On the role of contacts in the effects of photgac_:ti.-

vation and infrared extinction of photoconductivity

in CdS single crystals

PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 5, no. 2, 1960,
141-148

TEXT: The question is axamined whether the peculiar features of
photoconductivity of CdS single crystals are properties of the semi-
conductor or whether (and to what extent) they belong to the contact
between semiconductor and metal. Photoactivation and infrared ex-
tinction were studied on CdS single crystals with ohmic (strongly
anti-depletion) contacts, obtained by applying melted In or Ga to
the surface, and on specimens with depletion contacts, obtained by
Al-spraying of the unprocessed surface. The main result of the ex-
periments was that the investigated effects are related to the semi-
conductor itself, and not to the contacts. Fig. 3 shows a block-

Card 1/4
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On the role of contacts... D274/D304

diagram of the measuring device. A variable voltage was applied to

the specimen, of frequency 100 kc and amplitude 1,65 v. With given
parameters of the circuit, capacitance of specimens equal to 0.l

pFar., and ohmic contacts, no dependence whatsoever of the photo-

current on the frequency of the applied voltage was observed even

at frequencies of 200 kc. In studying the photoactivation, the

specimen was simultaneously illuminated from both monochromators.

The light from one monochromator was modulated, whereas the light

from the other was fixed. The dependence of the photocurrent-ampli-

tude on the light-intensity was measured at both constant and vari- i
able (100 to 200 kc) voltages). The displacement of the photo- -
carriers in the specimens did not exceed, as a_rule, 1/40 of the

distance between the electrodes (which was 2mm) when a variable vol-

tage (100 kc) was applied. Hence the effects observed in this case

were not related to contacts. Constant-voltage measurements were

carried out on more than 20 specimens with different contacts; the

ordinary method of measurement was used. V.E. Lashkarev, Ye, A,

Sal 'kov, G.A. Fedorus, M.K. Sheynkman (Ref. 1l1: UFZh, 2, 261, 1957;

3, 207, 1958; DAN SSSR, 114, 1203, 1957). The spectral distribution
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_ of infrared e*tinction of the photocurrent on ohmic specimens is St
not dependent!on the frequency of the applied voltage (from 0 to oy
200 ke). The lux-ampere relationship, the kinetics of the photo-
current, the photoactivation, and the infrared extinction 4re rela-
ted to the semiconductor and not the contacts. Hence the assump¥ion v
formulated by various authors is correct; cmong these: A, Rosa Co
(Ref. 6: Proc. IRE, 43, 1850, 1955) and R.H. Bube (Ref. 7: Phys. and - .“
Chem. Solids, 1, 234, 1957). Photoactivation and extinction were ; ./’
observed at both constant and variable voltage. Whereas in ohmic :
specimens the photocurrent does not depend . on the frequency, the g
~ photocurrent in non-ohmic specimens is frequency-dependent. In the ;
case of non-ohmic (depletion) contacts, the effects measured at P '
constant voltage give.results entirely different from measurements i M -
at variable voltage. Photoactivation is often- observed’at variable |
voltage only, and not at constant. Hence measurements of photo-
current characteristics on ohmic specimens permits determining the |
" internal and surface properties of semi-conductors, whereas measure-
ments ot specimens with depletion contacts - determination of the I
properties of the contacts. The frequency characteristic of the-
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" On the role of contacts... ' D274/D304

AR — =
T I AR W T

bhotocurrenﬁ.in'specimens'with depletion contacts apparently~corro-!
borates the assumption of ngluice' formation at such contacts. There
are’ 10 figures and 12 references: 8 Soviet-bloc and 4 nmSoviet- :
bloc. The references to the English-language publications read a8 | “
follows: R.H: Bube, Phys. Rev., 99, 1105, 1955; A.Rosa, Proc. IRE, |-

43, 1850, 1955; R.H. Bube, Phys. and Chem. Solids, 1, 234, 1957; i)
1. Lambe, Phys. Rev., 98, 985, 1955. : Co

ASSOCIATION: . Instytut f£izyky AN USSR (Physics Institute, "AS Ukr

{

QIO ssRy gal

SUBMITTED: July 3, 1959 , '
Fig. 3 L_egend: 1 &2 - monoc‘nromato'rs';‘ ' c ‘ gats)

3 . sinusoidal voltage generator;
4 - millivoltmeter; 5 - amplifier;
6 - rectifier; 7 - oscillograph;
8 - specimen
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AUTHORS Marchenko, A. I., Sal'kov, Ye. A., Fedorus, G. A., and
Fursenko, V. D.

TITLE: Some propert'ies of CdS single orystals with gold impurities
PERIODICALs Fizika tverdogo tela, v. 3, no. 8, 1961, 2285 - 2292

TEXT+ The authorspresent results of studies of the effect of gold
impurities in CdS single crystals on the photosensitivity, the spectral
distribution of the photocurrent, the thermostimulated current and other
properties of these orystals. The authors used single crystals with low
sensitivity to light and either high dark resistivity (insulators,

Q>1°10 ohmeem) or low dark resistivity (conductors, ¢ = 102 ohm-cm).
The gold impurity was diffused-in since both g0ld impurities and
annealing process affected the orystal properties. Preliminary studies
showed that in order to be able to study the impurity effect separately,
the specimens must be heat-treated (5500C, 2.5 hr) before diffusing in
the impurities. The spectral photoocurrent distribution was recorded by
YM-2 (UM-2) monochromator the maximum intensity of the monochromatic
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Some properties of... B102/B202

light source (A = 510 m,,) was 5-1015 quam:a/sec'omz. After the initial
attenuation of the photocurrent the relaxation time of the photocurrent
was determined by means of an dHO-1 (ENO-1) oscilloscope. The following
results were obtained when studying the effect of gold impurities on the
integral photosensitivity: Dark conductivity increases only slightly .
with increasing gold content. It sttains saturetion with high gold con-
tent, 1In this case the photosensitivity is increased by about 100 times

as compared to the initial value. A separate study of the effect of
annealing and of the gold impurity showed that annealing inoconsideradbly X
increased the dark conductivity of the "insulating" crystals, but strongly
reduced that of the "conductive" crystals., If gold was added to the

annealed specimen, dark conductivity was slightly increased in both cases.

The following results were obtained when studying the effect of gold on

the sengitivity to X-ray and gamma radiation:

I .a I*,&

I
dark’ 8 X=-ray
Crystal | 100 volts ]
CdS, pure, annealed | 10-1< 10~7 10-8

CdS, annealed, +Au | 2,3.10"7 107
Card 2/6
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0060 (300 zouries) served as gamma source, the X-ray source was an X-ray
tube with Cu-anticathode of the device YP(-254 (URS-25I). The photo-
sensitivity at a voltage of 50 v applied to the crystals was 1a/lumen.
Table 4 gives further numerical data. The studies of the effect of gold
on the spectral distribution of the photocurrent IQ(N) showed that the

shape of the curve is maintained (see Fig. 1). The results of the study
of the effect of gold on thermostimulated photoconductivity (made by

A. P. Trofimenko) are shown in Fig. 2, Finally, the authors studied the
effect of infrared quenching of the photocurrent. The alloyed specimens

showed two maxima of infrared quenching: at 0,95 and at 1.449. With

non-alloyed specimens the first maximum was at 0.9 fo This #aift is due

to the existence of two infrared absorption mechanisms. The results of »
the studies are summarized as follows: 1) The gold impurities increase J('»
the sensitivity of the (€ds single crystals to light, gamma and X-radia-

tion. 2) The increase of photosensitivity is related to an increase in

the lifetime of the photocurrent carriers. 3) In the entire spectral

range of photosensitivity of CdS g0ld has a stimulating effect without

changing the shape of the spectral characteristics.4 In CdS the golad

atoms do not form new levels for the electron capture in the energy

Card 3/6
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interval 0.005 - 0.5 ev, The increase of the area within the curve of
thermostimulated conductivity is due to an increase of the lifetime of
the free photoelectrons. 5) Gold impurities do not influence the
energetic position of the bands of infrared quenching of the photocurrent.
The authors thank Academician AS UkrSSR V. Ye. lashkarev for interest and
M. X. Sheynkman for discussions. There are 4 figures, 4 tables, and

10 referencess 5 Soviet-bloc and 5 non-Soviet-bloc.

ASSOCIATIONs Institut poluprovodnikov AN USSR, Kiyev (Institute of
Semiconductors AS UkrSSR, Kiyev)

SUBMITTED: February 20, 1961
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35103
S/185/62/007/001/O1'5/01-
9.4171 , D299/ D302
Jor 240
AUTHORS: Fedorus, ﬁ.g., and Fursenko, V.D.
TITLD: uffect of copper jppurities on photoelectric proper-

ties of CaS single crystals

pRRIODICALS ukrayins'kyy fizychnyy zhurnel, Ve 7, no. 1, 1962,
g2 - 83

7E4?: The copper nas applied %O the crystal surface by the gifiu-
sion method. The prepared single crystals with the applied copper
lgyer were annealed in @& vacuum (at 6000¢C) for 2 - 2.5 nours. The
copper layer was 0.05 n thick. mhe electrodes were made of galiun.
Ccomparative measurements vere taken of the integral photosensitivi—
ty, the relaxetion time of the photocurrent, and the spectral— and
lux-gmpere characteristics of clean Cd3S single-crystals and of the
single crystals with the impurity -- cas (Cu). *he relaxotion tine
of the pnotocurrent was measured by means of oscillograpn -
(150-1), the spectral cheracteristics - by monocnromator yM-2 (T~
2). A table shows the mean values (obtained from 2 10t of 25 speci-
mens) of the relaxation time 1© and of the integral photosensitivi—x

card 1/2
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Zffect of copper impurities on ... D299/D302

ty. It was found thst the copper impurity hes a considerzole effect
on 190, reducing it by over one order of Aggnitude. The integral
photosensitivity decreases, too. The spectiral distribution of the
photocurrent and the lux-ampere characteristics are also considera-
oly affected by the copper impurity. The dependence Inh(L) (L deno~

ting the luminance) is linear in the case of CdS(Cu) single-crys-
tals, whereas for clean CdS single-crystals they are not linear.

The relaxation time 10 of ¢is (Cu) single-crystals increases with
the intensity of illunination, whereas for clean erystals it decrog-
ses with increasing intensity. Conclusions: The copper impurity in
the CdS single-crystals has a considerable effect on the reconbing-
tion of free electrons. It is possible that this mechanism involves
the creation of new short-lifetime recombinaztion centers by the cop-
ver inpurity. There gsre 2 figures, 1 table and 2 Soviet-bloc refe-
rences.

ASSO0CIATION: Instytut napivprovidnykiv AN URSR (Institute of Semi-
conductors AS UkrRSR), Kyyiv

SUBNITTED: August 10, 1961
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S/194/62/000/004/041/105
D308

q /LD D201

AUTHORS ¢ Sal'kov, Ye. A. and Fedorus, G. A.

TITLE: CdSe monocrystal photoresistances having a short re-
. laxation time

PERIODICAL: Referativnyy zhurnal, Avtomatika i radioelektronika,
S no. 4, 1962, abstract 4-4-6K (V sb. Fotoelektr. i op-
tich. yavleniya v poluprovodnikakh, Kiev, AN UkrSSR,-

1959, 373-376 :

TEXT: The properties of CdSe monocrystals, subjected to various :
methods of thermal processing producing short relaxation times of
the photocurrent (I_), were investigated. The annealing was carried

out for 30 min. at 650°C, in a continuously evacuated (10-4 nm Hg)
quartz cylinder. Specimens having dark resistance 0.1 - 100 ohm.cm
and not noticeably photo-sensitive were subjected to annealing.

The annealed crystals5 with average dimensions 8 x. 2 x 0.2 mm, were

glued with B¢~‘f (BP-4

glue onto a mica base. The electrodes were
Card 1/3 '
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CdSe monocrystal ... .D201/D308 : .

of fused Ga.;\ deposited at opposite sides of the crys"cal. The specimen

thus prepared had a specific dark resistance of 109 - 1010 onm. co

and a photosensitivity of 0.3 - 0.5 A/lum at a voltage of 35 V ap- _
plied to the specimen. No maximum, characterizing the given type of
crystals, was observed at the curve of spectral photosensitivity- L—f
response. A super-linearity of I_ was observed at an illumination of

annealed specimen less than 25 lux. At 25 - 100 lux the Ip increasec

linearly, reaching a valpe of 30'MA at 100 lux. The frequency cha-
racteristics of photoresistances were taken at sinusoidally yary-
ing white light illumination within a frequency range O - 10° ¢/s.
The frequency at which the amplitude of- the alternating signal
dropped by 50% was 104 o/s for annealed CdSe photocells and 102

¢/s for CdS ones. The specific tipe of the photoeffect is less than

10'4 sec for annealed CdSe photocells. This is about 100 times less
than the same for CdS photocells and 10 times less than that of the
non-annealed CdSe photocells. No fundamental dependence of the Ip

Card 2/3
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relaxation time on 1light intensity was observed in annealed CdSe
photocells. It followed that the frequency response did not deteri-

orate at small light fluxes (1011 quant/sec), the effcet observed
in CdS and CdSe photocells not specially processed. It is noted
that changes, introduced by the described thermal processing into
the photoelectric properties of CdSe monocrystals, are irrever-
sible. The CdSe photoresistances with short relaxation time may
find an application in quick response installations of photoelec-
tric aut;mation. 5 references. [ Abstracter's note: Complete trans-
lation. ’
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AUTHORS ; Pivtoradni, N, I., Fgdorus, Q. A,
TITLE: Pecullarities of photoconducting CdS')'thS(al_x single crystals (x <1)

PERIODICAL; Referativnyy zhurnal, Fizika, no. 6, 1962, 37, abstract 6E300
(In collection: "Fotoelektr. i optich. yavleniya v poluprovodnikakh",
Kiyev, AN USSR, 1959, 85 - 94)

TEXT: Photoelectric characteristics of Cd3,CdSe;_, single crystals (x<1)
(spectral dependencies of the photocurrent, natural time of photocarriers, quantum
yield of the photocurrent, transmission coefficient of light, and lux-ampere
characteristics) were studied experimentally in dependence of the per cent content
of the components. The investigated crystals were obtained by sublimation of a
powdered CdS,CdSe;_, mixture of a given composition., It is demonstrated that the
long-wave edge of the band of internal absorption in mixed crystals depends
linearly upon the content of the components, The position of the maximum of photo-
sensitivity A,., 1s shifted in correspondence to the shift of the edge of internal
absorption, where in mixed single crystals the characteristic ¢’-figurativeness

pioF
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Peculiarities of,.. A0O57/A101

greater photosensitivity than CdS and CdSe. It is demonstrated that the form of
the spectral curve of photosensitivity of mixed crystals is determined by the
dependence of the value of quantum yield of the photocurrent upon the wavelength.
The relaxation of the photocurrent occurs by a complicated law, close to the
hyperbolic one, characterized by a series of momentary natural times, It is also
demonstrated that the mixed crystals are photosensitive to the ultraviolet, X-rays
and gamma-rays,

of the spectral characteristic is absent and at A< A, these crystals have a ,7

V. Sidorov

[Abstracter's note: Complete translation)
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FEDORUS, G,A. [Fedorus, H.A.]; FURSENKO, V.D.

Effect of copper impurities on the photoelectric properties
of CdS monoorystals., Ukr.fiz.shur. 7 no.,1:&-83 Ja '62,
' , (MIRA 15:11)
1. Institut poluprovodnikov AN UkrS88R, Kiyev,
‘ (Photoelectrioity)
(Cadmium sulfide crystals—Blestric properties)
~ (Copper)

-
4
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SOURCE:  Ukrayins'kyy firychnyy thummal, v, 8, no, 5, 1963, 598-599

~ TOPIC TAGS: . cadmium sulf

'ide erystal, phenomenological quantum vield, cadmiua’
ii- ¢ sulfide photoresfstor : ,

- 'ABSTRACT: The. relation between phenomenological quantun yisid (PQY)-and-the—- e

i~~~ 4ntensity of constent bias lighting 1n & wide range of specimen illuminations by -

l ----ghort- 1{ght pulses has been experimentally investigated by weasuring the photo .
response. The experiments show that the QY for specimens with low dark con-

ductivity (16°° gho) increases vith bias lighting, rises to ‘s maximum, and
then decreases at comparatively high biag lighting., The FQY for a specimen ith
8 107 0 10”6 mho dark conductivity decreases 1onotonically vith an incieesa _
in blas lighting, The PQY for the majority of specimens varied within 0,01 tol, . .
T 0,02 electron/quant\n. The authors conclude that the sensitivity threshold of -

CdS photoresistors can be fncreased efthar by edding certain impurities to the |
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AUT:OR: _ Kolezhuk, K. V.3 Hayotrenko, A. S.; Fedorus, G. A. (Candidate of phypico- - 7 .
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ORG: None ,
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TITLE: Pulse photoresistors made of cadmiumtsalenido single—cryatals f

SOURCE: Mokhanizatsiya i avtomatizateiya upravleniya, no. 4, 1966, 53-55

- phetoddetaie ity AMatal ng‘ ) mf/m"umu'wh)m i
TOPIC TAGS: /photorosiatanlér: phoac;oleétric 5t:ell, conductor oingie orystal, cadmfum | -
selenide, light pulse, light source / ISSh-100-2 1ight source R

ABSTRACT: The photoelectric properties of CdSe single-crystals of' a low photosenoitivity | -
were studied by the Semiconductor Institute of AN UKrSSR in connection with their eventual| -
possible use as quick-response receivers of short light signals (].O"6 to 1075 aor_\).‘ A '
" mothod of growing orystals from the vapor phase was applied for preparation of CdSe
_crystals. The integrating photosensitivity did not exceed 104 to 10~5 amp per lumon at
28 volts., An In + Ca euteotic was used for electrodes and a lineer volt-ampere charac- 5
teristic was obtained in the range of 0.1 and 100 v. A pulse light source of ISSh-100-2 - }-—
type was used for producing light pulses of the order of 2,10~6 8cc. The photocurrent
attained was 30 _to 40 ma at 70 v. The exponential current attenustion curve had a time |-
constant of 1076 ges. .Such a ombdnagion of a low-time constant end a high-percentage —
modulation of conduotivity (102 to 10° times) will permit the exposure of the CdSe cells

Card /2 UDC: 621,383.42 .
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to light radiations as well as the use of them under dark conditions.
- that in the light such a percentage modulation can be maintained at a
limit of 200 ko, while in the dark, the calculated 1imit is 3 ko.
response is characterised by the pulse front (about 1 miorosecond)
(5 to 15 microseconds) shown in.an oscillogram of Fig, 1.

‘ It is eatimated-

pulse frequency

The photo-pulse
and relaxation time. '
The typical characteristics

Y S b

sents a lux-ampere characteristic at 70 volts.
the curve "b" while the third curve

upon the temperature. Orig. art. hass 2 figures.
SUB CODEs

20/ SUBM DATEt None/ ORIG REF: 004

Ry
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| AUTHOR: Pavalets', 8. Yu.; Fedoma,;{.‘ml\q‘ 79l

ORG: Institute of Semiconductors, AN UkrSSR, Kiev (Instytut napivprovidnykiv AN URS
TITLE:y Photo-emf of n-Cds -~ P-Cw,8y heterojunctions

-~
SOURCE: Ukrayins'kyy fizychnyy zhurnal, v. 11, no. 6, 1966, 686-688

TOPIC TAGS: Junction diode, photodiode, cadmium sulfide, phctoelectric cell, photo-
electromotive force, energy band structure, conduction band

ABSTRACT: 1In view of the different points of ¥iew that have been used to Min the
nature of the barrier produced between a layer!'®f coppe epcsited over e?’gd; rystal
(a procedure used to produce efficient photocells), the authcrs discuss the possidili-
ty that such a procedure resylts in a heterojunction, and describe a test ofsthe pro-
perties of such a junction.{ The junctions were produced by sublimating Cu_§_" vacuum
on films or single cr:fata..'l.al f Cd8. The spectral distribution of the photoemf of ‘the
Junctions was investigated using a UM-2 monochromstor with an incandescent lamp and
measured by a potentiometer method. The procedure used to prepare the CdS film is
described briefly. Tests of different junctions prepared by different methods (cas

+ Cu, CdS + 8 + Cu, and CaS + ) have shown that deposition of copper on the CdS
results, without any additional heat treatment, in het rojunctions of the type n-Cd8 |
- p-Cu,Sy. Dop of both semiconductors with indium¥yeduces the photoemf in the
long-wave region (above 520 nm) and increases it for shorter wavelengths. The results

-Card 1/2
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are analyzed from the point of view of the energy band strucfures of the two sub-
stances and the effect of light quanta incident on the Junction, and it is deduced

that the heterojunction photo-emf is governed by the structure and splitting of the |
conduction band. As a result of the investigation it is also found that to obtain an

ductors. The method of sputtering CdS was developed at IP AN URSR by 8. V. Svyech-
|_nikov. The authors thank Senior Scientific Worker.. Ye. A, 5al'kov for a useful
discussion. Orig. art. has: 2 figures and 1 formuia,

BUB CODE: 20/ 6UEM DATE: 11Feb66/ ORIG REF: 001/ OTH REF: OOk
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AUTHORs Malyuk, X, P.; Fedorus, G..A.3 Fursenko, V. D,; Shekh-Melikova, I, A.}
Sheynkman, M.X,

ORG: Institute of Semiconductors AN UkrSSR, (Institut poluprovodnikov AN UkrSSR)

v
TITLE: Determination of the energy required to separate an electron-hole pair in CdS
single crystals irradiated with clectrons of energy 5 - 50 kev { :

k]

SOURCE: Fizika tverdogo tels, v. 8, no. 10, 1966, 3133-3135

TOPIC TAGS: electron hole, electron energy, stimulated emission, electron bombardment;
| | photoconductivity, electric conductivity, forbidden band

ABSTRACT: 1In view of the fact that earlier investigations have neglected the question
of the energies required to produce or separate electron-holes, and knowledge of these
tenergies is important in conmecticn with the use of electron beams to produce .
stimulated emission in semiconductors, the authors have determined the electron-hole !
separation energy ¢ in single-crystal CdS bombarded with electrons of 5 - 50 keV energy
They were able to measure ¢ with sufficient accuracy only by using single crystals with
8 specific nonselective spectral phiotoconductivity characteristic obtained through
special heat treatment. The method of determining ¢ 15 based on comparison of the
stationary values of the photo= and electron~conductivity in the same crystal. The
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measurements were made in vacuum of 105 mm Hz at roo: temperature. Tae value of
|3E, (B, = 7.5 + 0.8 ev 15 obtained in this manner for .£s which is found to be equal
o t6 fobidden bend width), The same ratio of ¢ to E. was obtained by others for a
number of semiconductors and agrees with the uppx‘oximtﬁ theoretical model proposed by
Orig, art, has: 1 figure and 1 formuls,

8UB CODB! 29/ SUBM DATE: 19May66/ ORIG REF: 005/ OTH REF: 008
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- ACE NRy APT002668 . SOURCE conE:'"0370109/67/012/001'/0098/010'5"“-.

- AUTHOR:  Arkhipova, A. M.; Tkachuk, P. M.;, Fedorus, G. A.
é ORG: Institute of Semiconductors, Aﬁ UkrSSR (Institut polupsovodnikov AN UkrSSR) -
; TITLE: Threshold characteristics of CdS photoresistors

 SOURCE: Radiotekhnika i elektroniks, v. 12, no. 1, 1967, 98-105

? TOPIC TAGS: photoresistor, photosensitivity, C3610[4~\4;&4—4~n A&AAJszue(ﬂu

!

f ABSTRACT: The voltage and photosensitivity of CdS photoresistors was experimentally
i , studied to establish the application of the photoresistors in recording
weak alternating light signals. The 4 x l-mm film specimens were pre~
pared from CdS single crystals (50—100 p, thick) obtained by vapor-
phase synthesis of Cd and § on a glass substrate. The noiseless .con- ,
tacts were made by vacuum deposition of indium on the ends of the speci~-
i ’ mens (the photosensitive area is 1 mmz).' The experiment shows that both
' ) high- and low-resistance photoresistors have a minimum sensitiv}ty
threshold {(3—6) x 10710 g cps =12 (1,5.3) x 10-11 cps ~1/2] gt
! 1—10 lux illumination for a light gource with a color temperature
corresponding to 2854K. The gensitivity threshold for light pulses in
the spectral range of CdS maximum sensitivity (A = 0,51 w) is

S x 10°13 cps ?.n: 10 lux white light 1llumination. The voltage

-—Epa oo
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sensitivity of CdS photoresistors is 2—10 v/tm at 1 v d-c conatant’
voltage., Orig. art. has: 6 figures, 1 table, and 3 formulas.
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; " "TITLE: Thermionic and absorptive properties of zirconium nitride in cesium s
japor g A +7

SOURCE: Ukrayins' kyy fizychnyy zhurnal, v, 11, no. 4, 1966, 411-415 g : !

\
'} TOPIC TAGS: thermionic emission, zirconium, radiation effect, volt ampere
characteristic, temperature dependence, ion emission, cesium, heat of evaporation

°
ABSTRACT; Thermionic/ emission and some other properties of zirconium nitride
have been investigated in a cesium vapor atmosphere on cathode samples of metal
powder. The coefficients of monochromatic and integral radiation were: measured
over a wide temperature range ( | s, = 0.53—0.42 and ¢ =052 —054 ), ‘
The volt-ampere characteristics of vacuum and cesium diodes were taken, The
temperature dependences of thermionic emission and the effective work function of

i
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zirconium nitride cathodes ( gy=3.3—3.5 ev) were detefmined. The

emission of ions obtained on the contact ionization of cesium on a zirconium nitride
surface was measured. The results of measurements are in good agreement with
the Saha-Langmuir law. The heat of evaporation of cesium atoms and ions from the
zirconium nitride surface (with degrees of coating close to zero, 4. =24 ) '
i8 estimated. The authors' thank L. H, Nikolayev for his x-ray diffraction analysi
of the samples, Orig. art, has: 3 figures, [Based on authorg’ abstract] [NT] '

1
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AUTTIORS ¢ ’Samnonov, O.V,, Kosolapova, T.Ya.,-aqp Fodcrus, v,B,
TITLE; Preparation of barium carbide

PERIODICAL: Zhurnal obshchey knfmit, v. 32, no. 9, 1962, 275327565

TEXT: The Iollowing[reaotlonsiloading to the formation of BaC2 worae X
investigated; (1) Bao + 3¢ =.BaCy + CO- (2) Ba0, + 4C = BaCc+2C0 N
(3) 00 SBonocC = UaCy + GO, 'Whefl a mixture of 820 s o vas floated " -

" to 1000-1500¢ no BaC? was formed becdause of the evaporation of Bag,..
On heating 1intored bgioks of Ba0, + 4C, a veaction started at 13000, - v

C, ylelding a product with 2,22% Sombined C; the product formed at CoTe
16009 contained 11.79% ocombined C, but the amount of combined de- -

_ Creased when the renotion temperature vas increased furthor. The
, .- Wwelght lossos incroeased with increasing reaction tomporature up to - i
" 80-90% at 1800-19009C, The Yleld of HaC, wes 10-15%4. Reaction (3), -

- +after 4 hours of heating at 13500¢, yielded a product containi :

N 12,24 combined 0; the presence of excess (in the form of soot) had
'~ an irregular offect on the Oourse of the remction, In the presonce

Card 1/2 _ X
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Preparation of barium...

of 57 excess C, a product containing 14% combined ¢ (1.0., with a oot
composition approximately equal to the stolchiometric composition R
of BaC,) was formed at 13509, but the amount of combined € decreassd’ . -
with further increase in the amount of sxcess C. Both CO and CO -
wero found in the gaseous products of the reaction; this shows tﬁat :
the rate of dissociation of BaC0, at the experimental -temperature
used was higher than the rate of“the resction CO> + C &2 2C0, Thore
are 3 tables, ’ .

ASSOCIATION: Institut metallokoramiki 1 apetsial'nykh splavov

Y Akademii nauk Ulrainskoy SSR (The Inst’tute of Maotal

_ Ceramics and Special Alloys, Aoademy of ‘Soclences of
the UkrSSR) s T

SUBMITTED:  Septembor 23, 1961 .. . -
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